CABI NET GORGE HATCHERY
ANNUAL REPORT

ABSTRACT

The total nunber of kokanee trapped at Cabinet Gorge Hatchery was estinated
at 1,163, of which 238 fenales yielded 98,050 green eggs. These eggs accounted
for 0.7% of the yearly total of 14,155,995 green eggs. The remai ning 99. 3% were
received from Sullivan Springs. Survival to release was estimated at 83.0%
Selsulti ng in 11,743,000 fry weighing 27,072 pounds being released in June and
uly.

~In February, 2,028,849 eyed kokanee eggs were received from d enwood
Slorlngs Hatchery in Colorado. O the total 1,849,028 released, 1,639, 000 were
%eanted_ in Priest Lake, and the remainder were planted into Lucky Peak
servoir.

O April 22 and June 21, a total of 22,172 Cerrard-strain Kam oops were
released into the Qark Fork Rver after being narked and inprinted wth
norpholine. In March, 30,150 eyed Gerrard-strain Kanloops eggs were received
from Kootenai Trout Hatchery, British Colunbia. During June, another 3,900 fry
were received and conbined with the other group. These are currently being
reared at Cabinet Corge Hatchery.

Cf the 31 adult bull trout trapped at Cabi net Gorge Hatchery, only 6 were
spawned. Three femal es were crossed with three nales to yield 15,000 eggs.
Poor survival during incubation resulted in a release of 2,109 fingerlings, of
which 100 were ad-clipped and planted into GCedar (reek, and the renai nder were
ad-clipped and inprinted wth norpholine before rel ease at the hatchery | adder.

A total of 64 female Chinook salnmon from Lake Coeur d Al ene were spawned
providing 202,075 eggs. O those, 89,900 eyed eggs were shipped to Mackay
Hat chery for rearing and subsequent stocking back into Lake Coeur d Al ene.

Brown trout trapping in Twin Geek resulted in 6,262 green eggs from two
femal e fish. These eggs were taken to dark Fork Hatchery.

A total of 36,119 eyed westsl ope cutthroat eggs were received from Anaconda
Hatchery in Mntana during June and July, and are currently being reared for a
potential broodstock source.
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INTRODUCTION

Cabi net Gorge Hatchery is located in Bonner County, |daho, approxinately
8 mles southeast of the small community of dark Fork. Recently constructed
in 1985, the hatchery produces advanced-stage | ate-spawni hg kokanee sal mon fry
for Lake Pend Ceille (Table 1). These fry are needed to mtigate for the | oss
of wild kokanee recruitnent caused by hydroel ectric power projects on the Pend
Qeille watershed. The hatchery also controls tining of the rel ease of these
fish to coincide with the altered cycles of zooplankton bloons in the |ake

by M/sis shrinp.

This year, the hatchery also produced Col orado kokanee sal nmon, pure
CGerrard-strain Kamoops trout, bull trout, westslope cutthroat trout, and
col l ected eggs fromfall chinook sal non, and brown trout.

Staffing at the hatchery includes two permanent personnel, one tenporary
year | ong mai ntenance craftsman, 8.5 nonths of bio-aide time, and another 9.5
nonths of tenporary tine. Housing accomrodations include two residences for
t he permanent staff and crew quarters for seasonal enpl oyees.

Wat er Supply

Cabi net Gorge Damis |ocated about one mle upstreamfromthe hatchery.
After its conpletion in 1952 and the resultant water |evel rise, artesian
springs began appearing along the river at the present site of the hatchery.
The hatchery utilizes these springs by punping up to 20 cfs of water to the
hat chery using six punps in two well fields. The | ower spring and upper well
field vary inversely with each other over a 12-nonth period (Figure 1). A
mxture of the two water sources allowed incubation water to be kept around 10°C
(50°F). Early rearing water was al so tenpered during feed training and ranged
from4.4°C (40°F) to 11.1°C (52°F) (Figure 2).

Rearing Facilities

fish ladder. UWnfortunately, the fish have to be haul ed fromthe trappi ng

Rearing facilities at the hatchery include 192 upwelling incubators
nmeasuring 12 inches in diameter and having a capacity of 150,000 eggs per
i ncubator. There are 64 concrete raceways whi ch have a rearing space of 32,000
cubic feet. Approxinmately one-third of the area of these is enclosed by the
hat chery building. The adult holding area contains three hol ding ponds (10ft
x 30 ft each). Atrapping area (10 ft x 20 ft) is provided at the head of the
area to the adult hol ding ponds to be spawned.
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Tabl e 1. Kokanee requested and produced.

Per cent age

Speci es Producti on Act ual of goal
& size goal producti on achi eved
Kokanee fry 20, 000, 000 11, 743, 000 59%

®Egg take was 54.0% of requirenent for full production.
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TEMPERATURE (C)

MONTHLY RAW WATER TEMPERATURES

Oct. 1, 1988 thru Sept.1, 1989
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PRODUCTION AND INCUBATION TEMPERATURES

Oct. 1, 1988 thru Sept.1, 1989
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Figure 2. Temperature profile of water used in fish production at Cabinet Gorge Hatchery, 1988-89.



PRODUCTI ON

Between Cctober 1, 1988 and Septenber 30, 1989, Cabinet Corge Hatchery
rel eased a total of 13,616,309 fish weighing 32,486 pounds (Table 2). On hand
on Septenber 30 included 23,156 Gerrard Kam oops and 34, 063 Vestslope cutt hroat
trout, weighing 514 pounds conbi ned.

A total of 40,752 pounds of feed produced 31,575 pounds of gain, for a
conversion of 1.29 overall. Average cost per pound of feed was $.488, resulting
in a feed cost per pound of fish of $.61. Total production cost (less capita
outlay) was $189,643, resulting in a cost per pound of fish of $5.84 and $13.93
per thousand (Table 3).

Pend Oreill e Kokanee

Survival of green eggs to feeding fry was estimated at 88. 7% (1987- 88,
88.2% . Survival fromfirst feeding to release was estinated at 94. 0% (1987-
88, 92.3%, resulting in survival fromgreen egg to rel ease of 83.0% (1987-88,
81.3% (Tabl e 4).

A total of 11,743,000 kokanee fry were produced at an average |ength of
1.96 inches and an average weight of 2.27 pounds per thousand, or 441 fish per
pound. These fish gained 26,603 pounds from 33, 222 pounds of feed, resulting
in a conversion rate of 1.25:1 (Table 5). Fish feed production cost was $.476
per pound and $1.35 per thousand.

Fi sh Trappi ng

The Cabinet Gorge fish trap was in operation fromthe mddle of Septenber
to the begi nning of Decenber, 1988. Kokanee began entering the trap at the end
of Cctober, with the |ast kokanee trapped and spawned Novenber 29, 1988.
Trapping yielded a total of 1,163 |ate-run kokanee (20% fenal es and 80% nal es)
(Table 6). Prespawning nortality of fenmales was 5.5% conpared to 1987 figures
of 7.4%

Spawnt aki ng and Eggs Recei ved

Kokanee spawnt aki ng began on Novenber 3 and continued to January 5. The
spawni ng operations peaked in early Decenber at Sullivan Springs and early
Novenber at Cabinet CGorge Hatchery (Figure 3).

A total of 14,057,945 green kokanee eggs were received at Cabi net Gorge

Hat chery during the 1988-89 production year. O those, 98,050 were collected
from 238 fenal e kokanee at Cabi net Gorge Hatchery, and the remaining 13, 959, 895
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Table 2. Production summary, all species, 1988-89.

Ave. feed
cost/1b

Released # R Lbs R Food fed (including Production cost/1b
Species on hand or OH or OH Length Fish/1b to freight) Conv. cost of fish
(oH) date
Pend Oreille
kokanee R 11,743,000 87,072 1.96 441 33,222 0,476 1.25 161,197 5.95
Colorado kokanee R 1,849,028 3,247 1.3-3.6 2,250-70 4,847 0,476 1.72 9,482 2.92
Gerrard rainbow OH 23,156 368 3.41 63 625 0,500 1.7 474 1.29
Gerrard rainbow R 22,172 1,523 5.5 15 1,736 0,483 1.14 1,422 0.93
westsTlope
cutthroat OH 34,063 146 2.31 233 171 0,470 1.23 1,896 12.99
Bull trout R 2,109 130 5.6 16 151 0,963 1.15 4,741 36.47
Bull trout eggs OH 0 -—- -—- -—- -—- -—- -—- 3,793 N/A
Chinook salmon
eggs R 89,179 -—- -—- -—- -—- -—- -—- 2,845  31.90/1000
Chinook salmon
€ggs OH 89,500 -—- -—- -—- -—- -—- -—- 3,793  42.38/1000
TOTALS R 13,616,309 31,97 39,956 0,478 1.27 176,842 5.53

OH 57,219 514 796 0.970 1.55 2,370 4.61
eggs OH 89,500 7,586
eggs R 89,179 32,48 40,752 .488 2,845 5.52
Total Hatchery Operations Cost minus Capital outlay 189,643
CABGORT2 9



Tabl e 3. Production costs at Cabi net Gorge Hatchery, 1988-89.

Budget O ass Dol | ars Cost per |Ib cost per 1000
Per sonnel 76, 703 2.40 5.61
Uilities 42, 053 1.31 3.08
Suppl i es 29, 766 .93 2.18
Gover nnent

over head 24,935 .78 1.82
Mai nt enance 6, 086 .19 .44
Vehi cl e 3,801 .12 .28
Commruni cati on 3,746 11 .27
O her 2,552 .08 .19
Total Operating® 189,643 5.92 13. 87

®Actual production cost through Novenber 1989 was $198, 138, or
7.8% above allocated costs. This increase was mainly due to
an increase in utilities (punps) and fish feed cost.

CABGORT1
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Table 4. Survival summary, kokanee sal non, Cabi net CGorge Hatchery,

1988- 89.
Sur vi val

Nunber Green egg to Geen egg Feeding fry
Lot # (green eggs first feeding to release to release
SS1 1, 207, 006 .90 . 87 . 97
SS2 2,471,514 .91 . 86 .94
SS3 2,452,174 . 89 . 84 .95
SS4 2,495, 220 .91 . 87 .95
SS5 2,431, 352 . 89 .81 .90
SS6 3, 000, 684 .83 .76 .92
CF1 98, 050 .91 . 89 . 97
Total 14,156,000 . 887 . 83 .94
CABGORT1
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Tabl e 5.

Kokanee production summary, Cabi net Gorge Hatchery,

1988- 89.

Nunber Pounds Pounds Feed Wei ght
Lot # produced produced per 1000 fed gain Gonv.
SS1 1, 048, 600 2,375 2. 37 2,756 2,182 1.26
SS2 2,116, 500 5, 315 2.22 6, 053 4,898 1.24
SS3 2,069, 100 4,175 2.25 5, 366 3,773 1.42
SS4 2, 160, 800 4, 365 2.08 5, 659 3,947 1.43
SS5 1, 965, 700 3,874 2.11 5,932 3,473 1.68
SS6 2,295, 100 6, 272 2.10 7,208 5, 817 1.24
CF1 87, 200 229 2.58 247 213 1.16
Total 11,743,000 26, 603 2.20 33,222 24,302 1.25
CABGORT1
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Table 6. Late-run kokanee trapping at Cabi net Gorge Hatchery, 1988-89.

Pr espawni ng
Tot al Mal es Fenal es Femal e Mortality
Month 1988 (1987) 1988 (1987) 1988 (1987) 1988 (1987)

Nov 1,163 (3,218) 900 (1,942) 263 (1,276) 25 (18)
Dec 0 (1,219) 0 (573) 0 (646) 0 (125)

Jan 0 (0) 0 (0) 0 (0) 0 (0)

Total 1,163 (4,437) 900 (2,515) 263 (1,922) 25 (143)

CABGORT1
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were received fromthe Sullivan Springs trap. About 5,000 kokanee were pl aced
above the trap to spawn naturally and assure a future egg source.

Spawnt aki ng Proj ections

From research estimates of hatchery fry, survival to fall recruitnent
estimtes of year-class strength can be quantified (Table 7). Fol I owi ng the
i ndi vi dual vyear-classes through time with some assuned survival rates can
predi ct year-class strength for spawning escapenent. This nethod is crude and
only reflects the potential egg-take based on year-class strength. However, it
does provide basic trend information on how the rehabilitation effort is
progr essi ng.

Trawl ing by research personnel indicated poor survival (16% on 1+ age
kokanee. Kokanee at this size are difficult to evaluate, but if this estinmate
is accurate, the figures in parenthesis in Table 7 should be used. Next years
trawling information will reveal nore on this year class.

This projection uses the foll owi ng assunptions:

45% survival from O+ recruit to 1+
65% survival froml1l+ to 2+

65% survival from2+ to 3+

75% survival from 3+ to 4+

13% expl oitation as 3+

13% exploitation as 4+

14% mature as 3+

86% mature as 4+

400 eggs per femmle

1:1 sex ratio

15% of | ake escapenent return to Sullivan Springs

Clark Fork River

Only hatchery-released fish return to the | adder
100% t rappi ng effici ency on norpholined hatchery
rel ease fish.

Al six release groups were narked (Table 8). The dark Fork River, Oark
Fork River barge, and the Sullivan Springs releases had represented sanple
groups fin-clipped. The barge (open north and O ark Fork) and shoreline-south
rel ease groups were marked with Terranycin (TMLO0) fed at 5.5% of feed wei ght
for ten days. The TMLOO mark was used as a nmass mark on the three rel ease
groups to provide a double check for an otolith mark that is laid down naturally
at the time of rel ease.
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Table 7. Projected potential egg take, by location, in Lake Pend
Oeille, 1990 - 1992 (nunbers inmllions).

1990 1991 1992

Cabi net Gorge

ﬁaé I “& 7 %4(1' i 158 (6.98)

Tot al 1.6 11.54(8.86)  22.6(9.98)
Sul l'ivan Springs.

Age 3+ 2.85 1.8 3.12

Age 4+ 7.56 13. 14 8.31
Tot al 10. 41 14. 94 11.43
Grand Tot al 12.01 26.48(23.8) 34.03 (21.41)

®Based on | ow (16% survival of one-plus fish.
®Doesn't include pre-hatchery returns

CABGORT1
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Tabl e 8.

Dfferential

nmarks applied to different rel ease groups of

kokanee fry produced at Cabi net CGorge hatchery, 1988-89.
Fin dip
Rel ease Rel ease # Fish Per cent Ventr al
dat e site rel eased TMLOO rmarked left right adipose
June 21 CFR- CG 3, 513, 000 1.1 X
June 29 Open North 1, 256, 000 X 100.0
July 17-20 Barge CFR 984, 000 X 100.0 xa
July 11-13 SS 3, 538, 000 1.1 X
July 26 Open Sout h 1, 428, 000 0.0
July 27-28 Shoreline S. 1,024,000 X 100. 0
11, 743, 000

240,000 (4.1% of these were also right-ventral fin-clipped.

CABGORT1
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A total of 40,000 AQark Fork R ver-released fish were marked with a left
ventral fin clip, 40,000 Sullivan Springs-released fish were nmarked with an
adi pose fin clip, and 40,000 of the Qark Fork R ver barge-rel eased fish
were marked with a right ventral fin clip.

The ventral clips versus the adipose clip will be used to estimate the
rate of adult straying between the dark Fork Rver returns and the
Sullivan Springs returns. The left ventral versus the right ventral clip
wll be used to evaluate adult return rates of hatchery rel ease versus
barge release in the Aark Fork R ver.

Fi sh Li berati ons

During June, 1989, 3,513,000 fish were liberated from Cabi net orge
Hatchery into the Qark Fork Rver, and 1,256,000 were released into the
north end of Lake Pend Creille near Warren Island. In July, 6,974,300 were
liberated from Cabi net Gorge Hatchery. f these, 3,538,000 were released in
Sul l'ivan Springs, 984,000 were barged down the Aark Fork R ver and rel eased
at the in Pend Qeille Lake, 1,428,000 were released into the south end of
Pend QOeille Lake offshore from Bayview |daho, and 1,024,000 were rel eased
offshore at the south end of the lake at Farragut State Park boat ranp
(Table 9).

Nunbers at release were based upon egg inventory nunber mnus
nortality. Al nunbers were checked with a wei ght/sanpl e count nunber, except
the hatchery |adder release. Al egg/nortality inventory nunbers were
bel ow (average 6.8% weight/sanple count nunbers. Therefore, we believe
the hatchery rel ease nunber is accurate.

Kokanee in the Qark Fork Rver releases and the Sullivan Springs

release were inprinted with norpholine at 5 x 10-5 ppmfor three days prior
to, during, and two days after rel ease.

dark Fork R ver

Two fry release strategies were conducted for research eval uation, of
optimal hatchery-released fry survival in Pend Oeille Lake. A spring rel ease
utilized flushing flows (greater than 30,000 cfs) and a md-sumrer release
utilized a barge. Barged fry reached the |ake in 150 mnutes, while |iberated
fry began arriving approximately 180 mnutes after initial release. (e
outngration of kokanee fry is essential for the successful rehabilitation
of kokanee for Cabinet Gorge Hatchery because of the predator trap in the
dark Fork Rver delta area.

CABGORS89



Tabl e 9. Lat e Kokanee |iberation from Cabi net Gorge hatchery,

July 1989.
# fish Tot al Lengt h No. /
Dat e Rel ease site rel eased pounds i nches Lb.
A ark Fork River and Sullivan Springs

June 21 Cabi net Hat chery 3, 513, 000 6, 131 1.80 573

July 17-20 dark Fork barge to
Lake Pend Oeille 984, 000 2,199 1.94 447
Subt ot al - - dark Fork R ver 4, 497, 000 8, 333 1.83 540
July 11-13 Sul l'i van Springs 3, 538, 000 8,475 2.02 417
Subt ot al - - Sul livan Springs 3, 538, 000 8, 475 2.02 417

Pend Ceille Lake

June 29 Qpen VWater, North 1, 256, 000 2, 657 1.81 473
July 26 Qpen Water, South 1, 428, 000 4,431 2.21 322
July 28 Shoreline, South 1, 024, 000 3,179 2.16 322
Subt ot al - - Pend Creille Lake 3, 708, 000 10, 267 2.06 361
TOTAL Pend Creille Drai nage 11, 743, 000 27,072 1.06 441
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Hat chery Rel ease

The hatchery release fry were flushed, using the fish by-pass system
directly into the ladder. Only three raceways were released at any one tine to
prevent fry from washing against the settling pond deflector screens before
entering the by-pass pipe system The entire rel ease took | ess than one hour.
Tenperi ng was unnecessary as hatchery production and the dark Fork R ver water
tenperatures were both near 8°C

Cark Fork River Barge

The dark Fork River barge rel ease group was transported by research
personnel using two 6-foot dianeter circular tanks. Variation of water volune
bet ween tanks was necessary for proper weight distribution on the barge, with
tank capacities of 1,010 and 1,300 gallons of water. Fry |oading was done usi ng
hat chery production water transferred through 240 feet of 1/2-inch PVC pipe that
ran out of the hatchery building down to the barge. Loading densities ranged
fromO0.14 to 0.16 pounds per gallon (D I. range 0.52-0.60) while transporting.

R ver water tenperature and ol factory tenpering were acconplished using a
pedestal type sunp-punp. The punp delivered water (10 gpm per tank) via a spray
bar which tenpered the water from 10°C to 17.5°C in approxi mately 120 m nutes.
The fish al so received suppl emental oxygen through carbon stones in the tanks.
Each tank had an oxygen bottle and regulator. The tanks were covered with
pl ywood lids to reduce fish stress during transportation.

Fish were liberated fromthe tanks by renoving the screens and drain
st andpi pes and di scharged with the water through the drain |ines.

Tanker Haul i ng

The open waters, shoreline south, and the Sullivan Springs rel eases
utilized the 10-wheel, 2,100 gallon, Corps of Engineers tankers. Sone
nodi fications were nmade to the tankers for hauling small fish. The agitators
were conpletely closed off to prevent trapping fish inside, and the sight tubes
for water displacenent readings were also renoved. The |ids were equi pped with
weat her stripping for a tighter seal.

Loadi ng densities of small fish in the tankers ranged fromO0.39 to 0.62
poundslqer gallon (D.1. 1.5-2.3), with an average | oad density of 0.44 pounds
per gall on.

CABGOR89
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Open Water Rel eases

pen water rel eases were acconplished by driving a 10-wheel, 2,100-gal | on
tanker onto a work barge, and pushed out into the lake with a tug boat. The
open-north release utilized a private barge that was hired from Craner
Construction, Hope, Idaho. The | ate open-south release utilized a barge that
was donated for use fromthe Navy base at Bayview Tanker |oads were tenpered
in three 20-m nute cycles using a gas-powered 2-inch trash punp during
transportation out to open water.

Sul I'i van Springs

Tanker access into Sullivan Springs is limted. Fish were planted above
the bridge on the access road to the |daho Departnent of Fish and Gane (I DFQ
patrol cabin. Fsh were piped using 60 feet of 8-inch rigid discharge hose and
20 feet of collapsible hose. The coll apsible hose was attached in the mddle
of the hose assenbly and functioned to slow the discharge velocity during
planting. Two tankers nade up to two trips per day for three consecutive days
to conplete the plant.

It is recoomended that, prior to rel ease, a tanker |oad of water be used
to scour out a fry rel ease pool.

Shor el i ne Sout h

Tankers accessed the shoreline south rel ease at Farragut State Park's boat
ranp. Sixty feet of 8-inch rigid discharge hose and 40 feet of 8-inch PVC pipe
coupled with 10 feet of collapsible hose were assenbled to discharge fry from
the boat dock. Research expects better fry survival can be obtained if the fry
are rel eased at night away fromstructure-orientated predators. Three tanker
| oads in two consecutive nights conpleted the plant.

O her Fi sh Produced

Col or ado Kokanee

In February, 2,028,849 eyed Kokanee eggs were received from d enwood

Springs Hatchery in Colorado. These eggs were disinfected in a 1:150
concentration of buffered Argentyne for ten minutes before being placed in
upwel I i ng incubators. The eggs were collected from wild fish in Ganby

Reservoir and showed negative results for bacterial and viral pathogens by the
United States Fish and Wldlife Service (USFW5) D sease Control Center in Fort
Morgan, Col orado. These fish were reared under the short-term excess hatchery
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capacity clause in the Cabi net CGorge Hatchery operational agreement with
Washi ngt on Water Power (WAP) and Bonnevill e Power Adm nistration (BPA).

Survival of eyed-egg to initial feeding was estimated at 98.2% resulting
in 1,987,061 feeding fry. Survival from feeding fry to release was 93. 1%
resulting in 1,849,028 fish being released. O this total, 1,639,000 fry
wei ghi ng 2, 257 pounds and averaging 1.76 inches, were stocked into Priest Lake
on July 7. A total of 5,010 fry were transferred to Hagernman Hat chery and
anot her 150, 200 fry, weighing 202 pounds and averaging 1.62 inches, were planted
into Lucky Peak Reservoir on June 21. A final release of 55,018 fish, weighing
786 pounds and averaging 3.6 inches, were stocked into Lucky Peak Reservoir on
Septenber 28. This resulted in an excellent survival of eyed-eggs to rel ease
of 91.1%

These fish received 4,847 pounds of feed to produce 2,812 pounds of gain
for a conversion of 1.72:1. The production cost to rear 1,849,028 fish was
$9, 482, or $2.92 per pound and $5.13 per thousand. Fish feed cost averaged
$. 476 per pound.

Gerrard Rai nbow

For the last two years, Cabinet (orge Hatchery has been receiving pure
Gerrard-strain Kamt oops eggs from Kootenay Trout Hatchery in Wardner, British
Col unbi a, Canada, to establish a pure-strain spawning run up the dark Fork
R ver and eventual ly returning to Cabinet Gorge Hatchery. This will result in
an inproved trophy Kam oops fishery in Lake Pend Oeille and lead to the
el imnation of supplenmental stocking by AQark Fork Hatchery of "non-pure
Gerrard Kani oops.

These Kanml oops were divided into two groups’ a "coolwater and a
"warnmwater" group. The cool water group represents groups that achi eve growt h
conparable to Gerrards in the wild. The other group is being reared on war nmer
water to achieve an earlier returning adult, thus providing eggs one year
earlier than its wild counterpart.

1988 Cerrard

Atotal of 22,172 F2 Gerrard-strain Kam oops were released into the dark
Fork Rver on April 22 (warmnater group) and June 21 (coolwater group). Prior
to release, the coolwater group was marked with a left naxillary clip and
adi pose fin clip, while the warnwater group received a right maxillary clip and
adi pose fin clip. These narks will allow hatchery personnel to eval uate
survival and separate pure from non-pure returning adults. Both groups were
i mprinted with norpholine at .00005 ppmfor three days before rel ease.

Survival fromeyed-egg to rel ease was 84.8% A total of 1,736 pounds of
feed was fed to produce 1,514 pounds of gain, for a conversion of 1.14.1.
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Production cost for these fish was $1,422, resulting in a cost per pound of fish
of $.93 or $.064 per fish.

1989 Gerrard

During March 1989, 30,150 F2 Gerrard-strain Kam oops eggs were received
from Koot enay Trout Hatchery. The eyed eggs were disinfected in 1:150 buffered
Argentyne for ten mnutes and then placed in upwelling incubators. On June 20,
another 3,900 fry were received and reared separately until the groups were
split. Survival to initial feeding was estinated at 74.9% resulting in 25, 488
feeding fry.

These fish were split on July 27, and by Septenber 30, the slow group
averaged 2.92 inches, while the fast group averaged 4.05 inches. Food fed
t hrough Septenber 30 total ed 625 pounds and produced a gain of 368 pounds, for
conversion of 1.75:1 (Table 2).

Bul | Trout

A bull trout program has been established at Cabinet Gorge Hatchery to
advance the know edge of bull trout culture and provide bull trout fingerlings
to fisheries nanagers for reestablishment of enhancenent of populations in
| daho.

A total of 31 adult bull trout were trapped during md-Septenber, 1988.
However, 25 of these were released unharned back into the AQark Fork R ver.
Spawni ng occurred on Septenber 23 and 29. Three fenal es were crossed with three
nales two the first day and one the second), vyielding 15,000 green eggs.
Survival to eye-up was poor (42% (Table 10). Survival fromeyed-egg to sw m
up fry was equally poor (41%. However, once they were buttoned-up, nortality
rates declined to .2% per day for the next three nonths. Survival fromfry to
rel ease was excel lent (98%, resulting in 2,109 fingerlings averaging 5.6 inches
and 16 fish per pound at rel ease. About 100 ad-clipped bull trout were stocked
into Cedar Oeek by dark Fork Hatchery personnel. The renaining 2,009 were
rel eased at the hatchery ladder after being ad-clipped. Al bull trout were
inprinted with a two-day norpholine drip followed by a two-day drip into the
fish | adder effluent.

Two maj or sources of nortality are identifiable in bull trout production
at Cabi net Gorge Hatchery. They are:

1) 58.3%infertility loss (green to eyed-egQ)
2) 58. 7%enbryo nortality (eyed-egg to button-up fry)

The infertility loss is believed to be caused by | ow sperm,counts fromdry
nales. Male bull trout are ripe upon collection, but "dry up in a matter of
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Tabl e 10. Bull trout survival data, 1988-89.

G een Eyed Sw mup Fingerling Release
Eggs Eggs Fry (3.0) (5.6)
Nunber ----> 15, 000 6, 250 2,580 2,150 2,109
G een egg
Survival to: . 417 172 . 143 . 141
Eyed egg
Survival to: . 413 . 344 . 337
But t on- up
Survival to: . 833 . 817
Fi ngerling
Survival to: . 981
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days when held in the concrete holding ponds. This problemis recognized in
Canadi an Dol ly Varden culture (Brown 1984). Consequently, unless male bul
trout are collected when the fenales are ripe, collection of quality spermfrom
males is difficult.

The enbryo nortality is attributed to high water tenperatures during
i ncubation. Brown (1984) and MPhail and Murphy (1979) found 39°F (4°C) during
i ncubation produced the highest survival of Dolly Varden Salvelinus nal na during
i ncubation. Because the water tenperature here is on a gradual warmng trend
during incubation and cannot be cool ed, perhaps eyed eggs shoul d be shipped to
anot her hatchery where water tenperature woul d be nore conducive to rearing bul
trout.

Chi nook Sal non

Cabi net Gorge Hatchery is responsible for the spawning of fall chinook
sal mon in Lake Coeur d' Alene. Once the eggs have eyed-up at Cabinet Corge
Hat chery, they are shipped to Mackay Hatchery where they are hatched and reared
until they are stocked back into Lake Coeur d' Alene. This year, a total of 64
fermal es were spawned between Septenber 14 and Cctober 12, 1989. f these, one
was green, seven were spawned out, six were half spawned out, and four had
overripe or bloody eggs which had to be discarded. The renaining fenales
yielded a total of 202,075 green eggs (Table 11). A total of 89,6900 (44.5% eye-
up) eggs were shipped to Mackay Hatchery. The Von Bayer nethod of egg
enuner ation was used on these eggs.

This was the first year that rolling green chinook eggs was tried. Because
of the poor quality of the eggs, plus their large size, rolling was very
difficult and probably contributed to the poor eye-up. It is recommended that
t hese eggs be placed in Heath trays in the future.

These eggs were water-hardened in Argentyne and again disinfected in
Argentyne before entering the hatchery building. These eggs were isolated from
the other fish in the building, and the raceways were chlorinated once the eggs
were renmoved. Qvarian fluid and tissue sanples were sent to Eagle Lab. Results
were negative for BKD and viral pathogens.

Brown Tr out

Cabi net Gorge Hatchery nmaintained and operated a weir and fish trap on
lower Twin Oeek, a tributary to the AQark Fork R ver, from Cctober 25 through
Pecenber 31, 1988. The trap was placed in the culvert under the railroad tracks
on private property owned by Ruen Farns.

The objective of this trap was to inventory and obtain eggs fromwld brown
trout that were reported to be using Twin Creek for spawni ng habitat. The
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Table 11. Summary of Wl f Lodge chi nook spawntaki ng i n Septenber
and Cctober, 1989.

Tot al Tot al Nunber Egg per Nunber
Date Eqq/oz. 0zs. eggs female Fenale mal es
9/ 14 72 400 28, 800 7 4,114 7
9/ 18 72 165 11, 880 3 3,960 5
9/ 21 72 194 13, 950 4 3,488 8
9/ 25 78 403 31, 430 6 5,238 13
9/ 29 78 45 3,510 1 3,510 1
10/ 4 92 190 17, 480 4 4,370 7
10/ 9 90 490 44,100 12 3,675 20
10712 97 525 50, 925 10 5,093 24

Total /
ave. 83.8 2,412 202, 075 47 4,300 85




progeny will be returned to Twin Creek in an attenpt to enhance nunbers of
returning adult fish

Two female brown trout yielded a total of 6,262 green eggs, an average of
3,131 eggs per fenmale (Table 12). These eggs were taken to dark Fork Hatchery
for incubation and rearing.

West sl ope Cutt hroat

During June and July, 36,119 eyed eggs were received from Anaconda Hat chery
in Mntana. After disinfecting in Argentyne, these eggs were placed in
upwel l'ing incubators. Initial feeding began on August 5, 1989. Survival to
initial feeding was estimated at 94.7% resulting in 34,200 feeding fry. As of
Septenber 30, 1989, 34,063 fish remai ned, weighing 146 pounds and averagi ng 2.31
inches in length. A total of 171 pounds of feed was fed to produce 146 pounds
of gain, for a conversion of 1.23:1. These fish are being reared as a potentia
br oodst ock source and will be transferred to a renovated |ake in July, 1990.

FISH HEALTH

Al eggs were certified disease-free or disinfected in Argentyne before
entering the hatchery. The bull trout had no disease certifications performed,
therefore they were isolated in the adult hol di ng ponds where they were spawned
and reared. Al intra-state prograns were certified by the Eagle Heal th Lab,
| daho Departnent of Fish and Gane (Table 13).

Sul l'i van Springs Kokanee

Annual brood stock inspection of Sullivan Springs kokanee tested negative
for all obligate pathogens. These results are consistent wth previous years
results fromthis egg source. Annual kokanee fry inspection revealed a
basophilic, VEN-like inclusion body in one sanple. Al'l other viral and
bacterial pathogens tested negati ve.

Kokanee fry did experience episodes of increased nortality during the 1988-
89 fish year. Late winter's "plugged gut, probably resulting from rapidly
decreasing water tenperatures, continued to be a source of nortality.A
treatment of Epsomsalt at 3% of the diet for three consecutive days, followed
by two days off feed, was effective in treating the condition. This treatment
was used to prevent possible outbreaks in raceways show ng early synptons of the
syndrone. Bacterial Gl D sease (BA@) was diagnosed in one raceway by hatchery
personnel this spring. Pathol ogical investigations detected notile rods in gil
tissue. Atreatnent of 8.4 ppm DO quat for three consecutive days reduced (84%
nortality back to normal over a six-day period. Subsequent raceways show ng B
synptons were treated with Diquat or Chloramne-T before clinical outbreaks
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Tabl e 12.

Summary of brown trout spawning at Twin OGeek trap,

1988.
Dat e # fenal es # mal es Total eggs
11/ 29 1 1 2,218
12/ 16 1 2 4, 044
Tot al 2 3 6, 262

CABQACRT1

2



Table 13. Fish health summary, Cabinet Gorge hatchery, 1988-89.

Sanpl e
Dat es VH VP VE BK BR BF PW PC
Adul ts
SS kokanee 12-16- 88 - - X - X X X -
W. chi nook 9-21-89 | - - +P - X X +2 -
Fry
SS kokanee 6-10-89 | - - +P - - - X X
BC gerrard 4-14-89 | - - ; - - - X X
4-18-89
Eyed Eggs
Recei ved
BC gerrard 4-30-89 | - - X X X X X X
CO kokanee 12-14- 88 - - - - - - - X
MON C2 5-23-89
(Vest sl ope) 5-24-89 | - - - - X

My xobol us spores observed in 1 five fish sanpl e pool using digest
procedures but coul d not be confirmed by histol ogi cal exam nati on,
not cerebralis.

°El BS+ = ven-like inclusions.

+ Positive results
- Negative results
X Not sanpl ed

VH=I HNV, i nfectious hemat opoitic necrosis virus

VP=I PNV, infectious pancreatic necrosis virus

VE=EI BS, erythrocytic inclusion body syndrome virus
BK=bacteri al ki dney di sease

BR=enteric red nouth

BF=bacteri al furuncul osis

PWawhi rl i ng di sease agent, Myxobol us (Myxosona) cerebralis
PC=Cer at onyxa shasta, agent of ceratonyxosis
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could occur. Both treatnments proved effective in reducing bacterial gill
related nortalities. Mrtalities caused by "plugged gut" and bacterial gill
di sease epi sodes clained | ess than 2% of the fish inventory.

SPECI AL STUDI ES

An alternate nmethod of fungus control for kokanee eggs was tested for the
second consecutive year at Cabinet Corge Hatchery. Approxinmately 3.6 mllion
green eggs fromSullivan Springs were placed into upwelling incubators. One-
half of the incubators were not treated with the usual 1:600 formalin
treatnments. Instead, the flow was adjusted up to a level so the eggs were at
a point of just rolling. Evaluation of survival-to-hatch was conpared to the
i ncubators that were treated with formalin (control) (Table 14).

For the second consecutive year, it is evident that the techni que of
rolling eggs perforns as well as, or better than, formalin-treated eggs. In
addition, this nethod costs nothing, avoids the risk of hunan exposure to
formalin, reduces labor, and will not effect returning adult kokanee to the
| adder. Therefore, no formalin will be ordered for the 1989-90 production year
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Table 14. Results of alternative fungus control experinent at
Cabi net Gorge Hatchery, 1988-89.

Formal i n Contr ol Rol | Test
G een Sac Per cent G een Sac Per cent
eggs Fry Sur vi val eggs fry Sur vi val
1,830,069 1,661, 141 90. 8 1, 848, 452 1, 706, 509 92.3
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